Potent antagonist for the vitamin D receptor: vitamin D analogues with simple side chain structure.
We previously reported that 22S-butyl-25,26,27-trinor-1alpha,24-dihydroxyvitamin D(3) 2 was a potent VDR antagonist. The X-ray crystal structure of the ligand binding domain of VDR complexed with 2 indicated that this ligand induces an extra cavity within the ligand-binding pocket. The structure also showed that the ligand forms only poor hydrophobic interactions with helix 12 of the protein. Here, to study the effects of the induction of the extra cavity and of insufficient interactions with helix 12 on antagonism, we designed and synthesized a series of vitamin D(3) analogues with or without a 22-alkyl substituent and evaluated their biological potency. We found that the 22-butyl analogues 3c and 5c act as full antagonists, the 22-ethyl analogues 3b, 4b, 5b, and 22-butyl analogue 4c act as partial agonists, and the others (3a, 4a, 5a, 6a, 6b, and 6c) act as full agonists for VDR. It is intriguing that 6c is a potent agonist for VDR, whereas its 26,27-dinor analogue 5c is a potent antagonist. Analogue 6c recruited coactivator SRC-1 well, but 5c did not. These results indicate that a combination of induction of the extra cavity and insufficient hydrophobic interactions with helix 12 is important for VDR antagonism in this class of ligands.